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St at enent of Basis and Purpose

Thi s deci si on docunment presents a selected remedy for residual coal tar contam nation and ground water
contam nation in the subsurface soils at the Brodhead CGreek Site (the "Site") in Stroudsburg, Pennsylvani a,
whi ch was chosen in accordance with the requirenents of the Conprehensive Environnental Response,
Conmpensation and Liability Act of 1980 (CERCLA), as anended by the Superfund Arendnents and Reaut horization
Act of 1986 (SARA), and, to the extent practicable, the National G| and Hazardous

Subst ances Pol | ution Contingency Plan (NCP), 40 CFR Part 300. The infornation supporting this decision is
contained in the admnistrative record for this Site.

The Commonweal th of Pennsyl vani a concurs with the sel ected renedy.
Description of the Renmedy

The Brodhead Creek Site is the location of a forner coal gasification plant which operated al ong the
west bank of Brodhead Creek in the Borough of Stroudsburg, Mnroe County, Pennsylvania, from approxi mately
1888 to 1944. A waste product fromthese operations was coal tar, a black tar-like liquid which had a
density greater than water and was principally conposed of pol ynucl ear aromatic hydrocarbons ("PAHs"). This
coal tar was placed in an open pit located on the property. This practice continued until the m d-1940s when
the pl ant was abandoned.

A previous Record of Decision ("ROD'), issued on March 29, 1991, sel ected an enhanced recovery process
as an interimrenedial action for Qperable Unit One ("QU-1") at the Site which addressed free coal tar in the
subsurface soils at the Site. As part of the Q)1 interimrenedial action, deed restrictions will be inposed
tolimt future use of the Site. The shallow ground water and Brodhead Creek will continue to be nonitored
to verify that no unacceptabl e risks posed by conditions at the Site occur
in the future.

Thi s ROD addresses ground water contam nation and residual coal tar contam nation in the subsurface soils
(Operable Unit Two or "OU2"). No further action is necessary for Qperable Unit Two.

Statutory Deterninations

The selected remedy is protective of human health and the environment, conplies with (or waives) federal
and state requirenments that are legally applicable or relevant and appropriate to the remedial action, and is
cost effective.

Because the interimrenedy for Qperable Unit One selected in the previous ROD will result in hazardous
subst ances renai ni ng on-site above health based levels, a revieww Il be conducted
within five years after commencenent of the interimrenedy. The review w |l be conducted to ensure that the
interimrenedy continues to provide adequate protection of human health and the environment. Review of this
Site, the interimrenedy for CQperable Unit One and EPA's decision for Qperable Unit Two, will
be continuing as part of the devel opnent of a final renedy for Cperable Unit One.

<I MG SRC 0395211>
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Di vision D rector

Hazar dous Waste Managenent Divi sion
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RECORD OF DECI SI ON
BRODHEAD CREEK S| TE
DECI SI ON SUMVARY

I.  SITE NAME, LOCATI ON, AND DESCRI PTI ON

The Brodhead OGreek Site ("the Site") enconpasses approximately 12 acres in the Borough of Stroudsburg in
Monroe County, Pennsylvania (Figure 1). The Site lies on the west bank of Brodhead Oreek between the bridges
of Route 209 and Interstate 80. The detailed site plan is shown on Figure 2.

The Site occupies the flood plain area at the confluence of Brodhead CGreek and McM chael Creek. As a
result, the natural topography over nost of the Site is one of lowrelief. Surface elevations in the flood
plain area range from about 377 feet above nean sea |level at the Creek banks to 381 feet in the flood plain
interior. In the northern one-third of the Site by contrast, the |and surface rises abruptly fromthe fl ood
plain to an el evation of about 400 feet.

Superi nposed over the natural topography is a |arge nan-nade earthen | evee constructed to protect the
St roudsburg Muni ci pal Sewage Treatnent Plant, which is |ocated on the western boundary of the Site, from
flood waters such as those experienced in the aftermath of Hurricane Hazel in 1955 (See Figure 2). On the
Site proper, this levee is arcuate in plan, curving fromout of the north and to the west, effectively
bl ocki ng any potential flooding fromeither Brodhead Creek or MM chael Creek. The |evee crown (el evation of
408 feet) is about 25 to 30 feet above the surrounding flood plain. The Creek side of the | evee is sloped at
aratio of 2.5:1 while the opposite side is sloped at a ratio of 2:1

To the west, the | evee extends out of the Site area. To the north, the |evee abuts the natural |and
surface and a concrete flood wall which protects a Pennsyl vania Power and Li ght Conpany ("PP&L") substation
The concrete flood wall extends fromthe | evee enbanknent northward and is keyed into the west abutnent for

the Route 209 bridge. The flood wall is a 22-foot tall reinforced, cast-in-place concrete wall constructed
on top of an interlocking sheet pile foundation which extends down to
elevation 361 feet. The elevation at the top of the concrete wall is about 407 feet above nean sea | evel

A smal ler, and presunably ol der earthen | evee, which extends northward fromthe main flood contro
| evee, separates the flood plain area of the Site fromthe grounds of the Stroudsburg Minici pal Sewage
Treatnent Plant. This snaller |evee rises about 13 feet above the flood plain with its crow reachi ng about
el evation 394 feet above nean sea | evel

Two smal | drainage channels enter the Site, joinin the Site interior, and continue through the flood
plain area. Flowin the snmaller of the two is internittent in nature, as that channel carries stormrun-off,
entering the Site at the northeast corner via a stormsewer outfall. The smaller channel is not considered
to be a major Site feature for this reason. The larger channel is perennial in nature and enters the Site
fromthe west-northwest, continuing across the central portion of the Site through a flood gate in the | evee
toits outlet on Brodhead Creek. It is referred to herein as the urban run-off channel

The northern Site boundary is a conbination of private comercial properties and a cenetery |ocated
along Main Street in Stroudsburg

The Borough of Stroudsburg has zoned the Creek, its eastern and western banks, and the small pronontory
at the confluence of Brodhead and McM chael O eeks as open space. The land fromthe top of the flood contro
| evee westward through Main street is zoned as general commercial land. Land use at the Brodhead Creek Site
is categorized primarily as undevel oped. Those areas contai ning the sewage treatnent plant and the
Stroudsburg Gas Conpany are classified as utilities.

Il1.  SITE H STORY AND ENFORCEMENT ACTI VI TI ES

Uni on Gas Conpany is a successor conpany to conpani es which operated a coal gasification plant along the
west bank of Brodhead Creek in Stroudsburg, Pennsylvania, from approxi mately 1888 to 1944. A waste product
fromthese operations was coal tar, a black tar-like liquid which had a density greater than
wat er and was principally conposed of polynucl ear aromatic hydrocarbons ("PAHs"). This coal tar was placed
in an open pit located on the property. This practice continued until the m d-1940s when the plant was
abandoned.

In 1917, Pennsylvani a Power & Light Conpany ("PP&L") purchased the electrical section of the Union Gas
Conmpany facilities. From 1917 until the 1960's, PP&L acquired adjoining properties, including some of the
property owned by Union Gas Conpany.

On Cctober 7, 1980, during construction repairs to the toe of a flood control |levee at the Site,
materials identified as coal tar were observed seeping into Brodhead Creek. As a result, severa



investigations and energency response neasures were initiated from 1981 through 1984, i ncl uding:

. Installation of tenmporary filter fences and underfl ow
danms by PADER and EPA to intercept coal tar seepage;

. Installation of a tenmporary coal tar recovery pit by
PADER on the bank of Brodhead Creek;

. Construction of a slurry wall by EPA to mtigate coal
tar mgration fromthe Site toward Brodhead Creek;

. Excavation of a backwater channel area where coal tar
seepage appeared to be particularly significant; and

. Installation of recovery wells in the nmain coal tar
pool by PP&L, wi th the subsequent recovery of
approxi mately 8,000 gal |l ons of coal tar.

The Site was placed on the National Priorities List ("NPL") in Decenmber, 1982 with a hazard ranking
score ("HRS') of 31.09. The regul ati ons enacted pursuant to CERCLA require that a Renedial Investigation and
Feasibility Study ("R/FS') and baseline risk assessment be conducted at each NPL site. The purpose of an Rl
is to characterize conditions at the site. The subsequent FS then devel ops, screens, and anal yzes a series
of renedial alternatives for addressing contam nation at the site. On August 20, 1987, PP&L and Uni on Gas
Conpany entered into a Consent Order and Agreenent wi th PADER to conduct the original RI/FS for the Brodhead
Creek Site.

Result of the Oiginal R
The original R, conpleted in 1989 indicated the follow ng:

. The Site is underlain by the follow ng distinct strata
(in descending order): fill, floodplain deposits,
streamgravels, silty sands, and bedrock.

. The principal shallow water-bearing strata at the Site
are the streamgravel unit and the underlying silty sand unit.

. Soi|l contam nation due to coal tar-rel ated conpounds is
limted both horizontally and vertically to the streamgravel unit.

. The total area of contamination is approxi mately 4.28
acres containing an estinated maxi num vol une of 418, 000
gal l ons of coal tar.

. The likely extent of free coal tar accumulations is
limted to a small area of a stratigraphic depression
east of the slurry wall (the area around M¥2) and to
the | owest portion of the stratigraphic depression
| ocated west of the slurry wall (the RCC area). (See
Figure 3.) These two areas contain an estimated vol une
of 338 gallons and 8715 gallons of free coal tar,
respectively. Free coal tar is defined as 100% of pore
vol ume saturation in the soil. Coal tar at residual
saturation levels is nore extensive but linted to the
extent of the streamgravel unit. Residual coal tar is
defined as | ess than 100% of pore vol une saturation in the soil.

. G ound water flow fromthe upgradient side of the
slurry wall is both downward beneath the slurry wall
and sout hward to Brodhead Creek.

. M gration of coal tar constituents as dissol ved
constituents in ground water may be constrained by
upward flow gradients and by the hydraulic boundaries
represented by Brodhead Creek and McM chael Creek.

. Rl data suggest that surface waters of Brodhead Oreek



are not affected by the discharge of coal tar
constituents. However, sone sedinent areas within the
Creek channel are slightly contam nated with coal tar.

. There are currently no significant risks associated
with the recreati onal use of Brodhead Creek or the

i ngestion of fish fromthe O eek.

Fol | owi ng conpl etion of the original RI/FS in 1991, EPA divided the renedial work to be undertaken at

the Site into two nmanageabl e conponents called "operable units (OJUs)". These were as foll ows:
QU 1: Cont am nat ed subsurface soils containing free coal tar in the streamgravel unit
QU 2: Gound water in the streamgravel unit to and includi ng bedrock

EPA determned that an interimrenedial action should be taken for OQJ1 to initiate reduction of the
toxicity, mobility, and volune of contaminants in the streamgravel unit at the Site. In a Record of Decision
i ssued on March 29, 1991, EPA selected an interimrenedial action which included the follow ng conponents:

(1) Installation of extraction wells and injection wells in the
free coal tar areas of the subsurface soils;

(2) Recovery of coal tar and process water fromthe extraction
wel I's by using the innovative technol ogy of enhanced recovery;

(3) Separation of the coal tar fromthe process water followed
by treatnent of the process water;

(4) Discharge of a portion of the treated process water to
Brodhead Creek and the reinjection of the renaining process
water into the subsurface soils to enhance coal tar recovery;

(5) Disposal of the recovered coal tar at an off-site permtted
incineration facility;

(6) Installation of a fence to prevent public access during
remedi al activities;

(7) Inposition of deed restrictions to limt future use of the Site; and

(8) Monitoring of ground water and biota in Brodhead Creek to
ensure protection to human health and the environnent.

EPA entered into a Consent Decree with PP& and Uni on Gas Conpany on Septenber 2, 1992, under which PP&L
and Union Gas Conpany agreed to inplenment the renmedi al design/renedial action ("RDRA') for QU1 at the Site.
On July 14, 1994, an Explanation of Significant Differences ("ESD') was issued by EPA to revise
the performance standards for the interimselected remedy for OJ 1. The enhanced recovery process (referred
to as the Contained Recovery of Gly Waste Process, or "CROWN process) has been constructed and is expected
to becone operational in the summer of 1995.

On June 3, 1992, PP&L. and Uni on Gas Conpany entered into a Consent Order with EPA to conduct a Focused
RI/FS for Q)2 to further investigate ground water contanmination at the Site. This Record of Decision
di scusses the results of the Focused RI/FS.

111, HGHIGATS OF COWUNI TY PARTI CI PATI ON

The Focused RI/FS and the Proposed Renedial Action Plan ("Proposed Plan") for QU2 were rel eased for
public comment on May 25, 1995, in accordance with Sections 113(k)(2)(B), 117(a), and 121 (f)(1)(Q of
CERCLA. These and other rel ated docunents were nade available to the public in the adm nistrative record
file located in the EPA Region Il office in Philadel phia and at the Stroudsburg Borough Building in
Stroudsburg, Pennsylvania. A notice of their availability was published in the Pocono Record on May 25,
1995. A public neeting to discuss the Proposed Plan for OJ2 was held on June 6, 1995 in Stroudsburg,
Pennsyl vania. EPA's response to all conmments on the Proposed Pl an received during the comrent period is
included in the Responsiveness Sunmary section of this ROD. In addition, a copy of the transcript of the
public neeting has been placed in the admnistrative record file and information repository |ocated at
t he Stroudsburg Borough Buil di ng.



I'V. SCOPE AND ROLE OF RESPONSE ACTI ON

As di scussed above, the interimrenedial action previously selected for Operable Unit One (enhanced
recovery) addresses the areas of free coal tar contanination in the subsurface soils on-site. A final ROD
for the Site addressing free coal tar contam nation will be issued follow ng conpletion of the QU1
enhanced recovery program

Once the enhanced recovery programis conpleted, there should be no principal threats fromthe forner
areas of coal tar accurmulation at the Site since they should contain only residual |evels of coal tar
contami nation. However, contam nants are |eaching and will continue to | each fromthe subsurface soils
contai ning residual coal tar at the Site. These contamnants will continue to contribute to ground water
contani nation on-site.

This second operabl e unit addresses ground water contam nation and residual coal tar contam nation in
the subsurface soils on-site.

V. SUWARY OF SI TE CHARACTERI STI CS
A. Waste Characterization

The coal tar disposed of in the subsurface soils at the Brodhead Creek Site was the waste product of a
coal gasification plant which operated at the Site between 1888 and 1944. No factual accounts of actual
operations at the plant exist nor is there any certainty of the actual process or processes used to
manuf acture the gas. However, the tars generated by gas nmanufacturing plants have several general
characteristics including: (1) a density slightly greater than water; and (2) a conposition |acking tar
acids (prinmarily phenolics) but containing | arge amounts of high nol ecular weight residual naterial with
40-75% of the tars boiling above 300°C.

The chemical constituents of coal tars are primarily pol ynucl ear aromatic hydrocarbons (PAHs), including
het erocyclic conmpounds. Coal tars typically consist of the foll ow ng:

Distillation

Conposi tion Range Typi cal Conposition
Light Ol Up to 200°C Monocyclic Aromatics
Mddle O 200- 250°C Substituted

nmonocycl i ¢ and
dicyclic aronatics

Heavy Q| 250-300°C Substituted dicyclic
aromatics
Ant hracene G | 300- 350°C Substituted dicyclic

aromatics; tri- and
pol ycyclic aromatics

Pitch Car bon, wax, bottons

During the Rl at the Site, a sanple of coal tar fromwell RCC-C was collected and submtted for percent
water and fractional distillation testing. The distillation data and specific gravity (which approached that
of water) indicate that the coal tar at the Brodhead Creek Site consists of approximately
50%1ight and niddle oil conponents.

Metal s anal ysis of the coal tar revealed slightly el evated arsenic concentrations in the tar. The
remai ning metal s val ues were bel ow average concentrations observed in the natural soil environment occupied
by the coal tar.

Coal tar is not a Resource Conservation and Recovery Act, as anended, ("RCRA') |isted waste. However,
subsequent testing of the coal tar utilizing the toxicity characteristic |eaching procedure ("TCLP') during
the remedi al design phase of the Q)1 interimrenedy reveal ed that the coal tar is a RCRA
characteristic waste for toxicity.

B. Regional Ceol ogy

The Brodhead Oreek Site is located within the Valley and R dge physi ographi ¢ province of the Appal achi an
Mount ai ns. Bedrock at the Site is the Devonian Age Marcel lus Shale which is described as a dark, fissile,



carbonaceous shale, with sone notably cal cerous zones. Directly underlying the Marcellus Shale in the
vicinity of the Brodhead Creek Site is the Devonian Age Butternilk Falls Formation, which is a viable water
supply. This formation supplies water for the Gty of East Stroudsburg nunicipal wells #1 and #2.

The wi de val l ey through which Brodhead Creek flows has been filled by up to 100 feet of unconsoli dated
gl aci al deposits. The Brodhead Creek Site is underlain by at |east 60 feet of unconsolidated sedi ments of
both glacial, recent fluvial, and human origin. The geology at the Site can be divided into the follow ng

distinct strata (in descending order): surficial fill, floodplain deposits, streamgravels, silty sands,
glacial till, and bedrock (See Figure 4).
The surficial fill is conprised of earthen fill material which was deposited for | and reclamati on and

| evee construction as well as stream bed nodifications. Fine sands and silts deposited during flood events
of Brodhead and McM chael Creeks conprise the flood plain deposits. Fluvial origin streamgravels

underlie the flood plain/fill deposits beneath much of the Site, and are the surficial materials in sone
areas of the Site. The lithology of the streamgravels can be characterized as | oosely consol i dated,
stratified, well rounded, coarse gravels. These gravels are nost likely reworked glacial drift transported
and deposited by the streans as they migrated across the valley floor during the past; therefore, this grave
deposit correlates with the streanbed gravels in the Brodhead Creek channel

H storic site borings and test pit observations indicate that the streamgravel deposits are linited in
hori zontal extent, pinching out in the west-central and southern portion of the study area (See Figure 5).
The stream gravel thickness averages about 10 to 15 feet, but ranges from absent in sone parts of the
study area to a maxi mum of over 25 feet in a stratigraphic depression near the center of the Site. Figure 6
shows a contour map of the base of the streamgravels (or the top of the underlying silty sands) which shows
this stratigraphic depression. The shape and | ocation of the stratigraphic depression suggest that it may
have been coincident with a confluence of the ancestral Brodhead Creek and another ancestral
drai nage. However, it is postulated that the depression is a kettle feature created by the nelting of a
| arge block of glacial ice enbedded in the silty sand

The thi ckness of the streamgravel unit beneath and i mredi ately east of Brodhead Creek is well defined.
However, the extent of the stream gravel east of the eastern |levee is not known. Because the stream grave
is a channel deposit, it is not expected to be extensive. The unit is thin in this area, rangi ng between
approxi mately 10 feet thick on the north near the Interborough Bridge to approximately 16 feet thick across
fromthe island |l ocated in Brodhead Creek. Borings and backhoe pits on the island indicated a significant
thinning of the gravel unit beneath Brodhead Creek due to downcutting by erosion and/or dredging. Under the
island, the unit thins to 4 to 6 feet thick. Since the streambed itself is at a | ower elevation than the
island surface, the unit is even thinner under the stream and nay possibly be absent in sone areas.

A deposit of stratified fine sands and silts, with some clayey and gravelly | enses underlies the stream
gravel s at the Site. These sedinments have been described as fairly uniformsilty sands with virtually no
clay fraction present. Underlying the deposits is a glacial till deposit.

C. Mechanics and Extent of Coal Tar Mgration

The coal tar at the Brodhead Creek Site has a density slightly greater than water. Once coal tar was
introduced into the subsurface at the Site, the density differential caused the coal tar to sink downward
t hrough both the unsaturated and saturated sections of the streamgravel unit to the interface with the silty
sand unit.

The coal tar novenent downward into the finer grained silty sand is prevented by the higher capillary
pressures within the much smaller diameter pores of that unit. Fromthe source area, continued mgration has
been | ateral downgradi ent along the sloping surfaces of the silty sand unit to | ower points where it
accunul ated if sufficient coal tar volunme was present. This process accounts for the historic accumul ation
of recoverabl e volumes of coal car within the stratigraphic depression in the silty sand unit |ocated
directly downgradient of the former gasification plant facilities. Recovering the free coal tar is the focus
of the interimrenedy for QU 1.

Figure 3 depicts the spatial area defined as the extent of the subsurface coal tar presence, based on
all available information. The area defined as the extent of the coal tar presence enconpasses al
hi storical subsurface coal tar observations, but it cannot be inferred that the entire area is contam nated
by a continuous |ayer of nobile coal tar. It is the area where coal tar may have migrated through coarser
grained material in the streamgravel unit in the past and where coal tar may renmain at residual saturation
levels. The region of the Site outside of the area defining the extent of coal tar presence appears to be
unaffected by coal tar; the coal tar does not appear to have migrated into these areas in the past. No coa
tar was found to be present east of Brodhead Creek. This is consistent with the configuration of the surface
of the silty sand unit.



The extent of subsurface streamgravels affected by coal tar at residual saturation levels (coal tar at
| ess than 100% pore vol une saturation) is estimated to be 128,702 square feet (2.96 acres), and the volune is
estimated at 27,558 cubic yards. The total volume of residual coal tar at the Site is estimated to range
from 303,000 gallons to 409,348 gallons. Figure 7 presents a 3-dinensional representation of the extent of
the coal tar contam nation.

D. Gound Water
G ound Water dassification and Local Water Use

It is EPA's Superfund policy to use EPA's Ground Water Protection Strategy and G ound \Water
G assification Cuidelines to assist in determning the appropriate type of remediation for a Superfund Site.
Three cl asses of ground water have been established on the basis of the value of ground water and its
vulnerability to contam nation. Gound water at the Brodhead Creek Site may be classified as dass I1.
Class Il ground water is ground water which is a current or potential source of drinking water or a water
that has other beneficial uses.

The urban areas of Stroudsburg and East Stroudsburg are supplied by surface and ground water.
St roudsburg Borough is served by a public water supply owned by the Stroudsburg Minicipal Authority. The
Muni ci pal Authority obtains its water supply from Brodhead Creek (upstreamof the Site). The water is
punped directly to the Minicipal Authority Plant.

The Borough of East Stroudsburg receives its water via a gravity feed fromtwo i npoundnment reservoirs in
Smthfield Township, and fromthree wells located in the Gty of East Stroudsburg. Two of the wells are on
the canpus of East Stroudsburg University (indicated as "State Teacher's College" on Figure 8 while the third
is a well screened at the top of bedrock and | ocated over 2,000 feet upstreamof the Site, on the opposite
side of Brodhead Oreek in Dansbury Park. These three wells are used on an intermttent basis only. One of
the wells on the campus is only for energency use (i.e., fire protection), and the second well was not used
in 1994 except to exercise the punp. The well in Dansbury Park is used on an as-needed basis to suppl ement
the surface water supplies. The location of the water supply wells is presented in Figure 8.

The Dansbury Park Well was exanmined closely during the original RI. The original R concluded that
mgration of coal-tar constituents fromthe Site to the well was not possible for several reasons: (1) the
wel | punps water froma |lower gravel unit and the upper portions of a |inestone bedrock over 110 feet
bel ow the surface; (2) the lower gravel unit is not the same unit as the streamgravel unit of concern at the
Site (the lower gravel unit is confined by |ess pernmeable overlying silts and clays) and it is not subject to
contami nation by the Site; and (3) significant hydraulic boundaries (Brodhead and Little Sanbo
Creeks) lie between the Site and the well. Furthernmore, a review of the sanpling data fromthe Dansbury Park
well and the other two East Stroudsburg nunicipal supply wells did not reveal the presence of any coal
tar-rel ated conpounds.

Shal | ow Ground Wt er

The principal shallow water bearing strata at the Site are the streamgravel unit and the underlying
silty sand unit. Together, they conprise a water table aquifer. Wile the two stratigraphic units of the
water table aquifer differ with respect to hydraulic characteristics, they may be considered to be a single
aquifer with regard to ground water flow direction and gradient as they are not separated by any intervening
confining |ayers.

The nedi an depth to ground water at the Site was 10 feet prior to the construction of the slurry wall.
Construction of the slurry wall at the Site as a response neasure to prevent coal tar migration has resulted
inasignificant alteration of the water table flow reginmes. At present, the water table is nearly

coincident with the ground surface in the flood plain areas upgradient of the slurry wall, and 3 to 7 feet
bel ow surface downgradi ent of the slurry wall. A ground water head loss of 2 to 3 feet across the slurry
wall is present. To a | esser extent, the sheet pile base of the concrete flood wall extends the head | oss

effect of the slurry wall northward fromthe slurry wall to at |east the Route 209 bridge abutment.

Hydraulic head | evels appear to indicate: (1) that an upward fl ow conponent exists between the water
tabl e and the underlying strata; (2) that the urban run-off channel l|ikely recharges the ground water system
(3) that Brodhead Creek and McM chael Creek are hydraulic boundaries; and (4) al ong Brodhead
Creek the majority of this boundary is characterized by ground water di scharge conditions.

G ound water flow fromthe upgradient side of the slurry wall is both downward beneath the slurry
wal I /fl ood wall and southward to Brodhead Creek south of the urban run-off channel outlet. This ground water
flow does carry sone dissolved coal tar constituents fromthe upgradient side of the slurry wall to
t he downgradi ent side, with subsequent discharge to Brodhead Greek. North of the urban run-off channel
outlet, the ground water systemon the downgradi ent side of the slurry wall discharges to Brodhead Creek in



the northern nost portion of the Site, is recharged by Brodhead Creek in the mddle portion, and
di scharges to Brodhead Creek in the southern portion. South of the urban run-off channel outlet to the
confluence with McM chael O eek, the ground water systemdi scharges to Brodhead Creek.

The recharge/ di scharge conditions al ong Brodhead Creek are altered when the Creek rises at times of high
precipitation. R data indicates that at these times, the ground water systemis recharged along the entire
I ength of Brodhead Creek.

Fixture 9 is a 3-dinensional cross-section across the southern third of the Site that depicts the
conceptual ground water flow paths resulting fromall of the influences discussed above.

The shal | ow aqui fer was extensively studied during the original RI/FS and is being nonitored as part of
the interimrenedial action for QJ 1. No additional data for the shall ow aquifer was obtained during the
QU2 R. The data fromthe original R, the QJ1 nonitoring program and the OJ 1 interimrenedial action
were evaluated in order to establish the nost appropriate data set for the Q)2 risk assessnent for the
shal | ow aqui fer.

The principal contam nants of concern in the ground water in the shallow aquifer are pol ynucl ear
aromati c hydrocarbons ("PAHs"), benzene, and arsenic. The concentrations of contam nants detected in the
shal | ow aqui fer during the original R may be found in Table 1. Federal Maxi mum Contam nant Level s
("MCLs") for drinking water are exceeded for benzene, a range of PAHs, pentachl orophenol, cyani de and
arsenic. These MCLs are codified at 40 CF.R Part 141 pursuant to the Safe Drinking Water Act, 42 U S.C 8§
300f et seq., and are indicated on Table 1.

The hi ghest concentrations of organic coal tar-related constituents dissolved in ground water are
centered around the areas of known coal tar presence near MM2 and RCC (See Figure 10). Vertical
di stribution of dissolved-phase contamnation is linmted to the shallow aquifer and possibly to the uppernost
portions of the silty sand unit.

Deep G ound Vater

The purpose of the Focused RI for Q)2 was to further characterize the ground water contam nation at the
Site--in particular, the quality of the bedrock aquifer at the Site. The investigation of the bedrock aquifer
included the installation of three bedrock wells at the Site, neasurenent of ground water el evations of the
shal l ow, internediate, and bedrock wells, and ground water sanpling and anal ysis of the bedrock wells.

The installation of the three bedrock wells (designated as BR 1, BR-2, and BR-3) at the Brodhead Creek
Site was conpleted in May of 1993. The purpose of the bedrock wells was to deternine if the ground water in
t he bedrock aquifer was being inpacted by the contanmination at the Site. To the extent possible, the bedrock
wells were to be located outside the shallow coal tar accunul ation, so as to nminimze the risk of
cross-contam nating the deeper aquifer. In addition, bedrock wells were to be | ocated adjacent to existing
shal |l ow wel I's, when possible. The location of the bedrock wells is presented in Figure 11.

Based on water |evel measurenents, the bedrock systemflowis southward (See Figure 12). On initial
eval uation, this is not an expected condition, as flow woul d be expected northeastward either to discharge
local ly at Brodhead Creek, or deeper along the bedrock structural trend of the valley towards the Del aware
River. However, a closer |ook at Regional structure explains this flow, as described bel ow

The topographi c quadrangl e of the area shows a regional fracture set oriented north-northwest/
sout h- sout heast perpendicul ar to regi onal bedrock orientation. The regional fracture pattern is shown in
Figure 13. A ong the course of Brodhead Creek north of Stroudsburg, one large fracture cuts across the
regi onal structural trend, form ng water gaps north of Stroudsburg. South of the Site, Brodhead Creek
follows an apparent fracture orientation, and then turns 90 degrees toward the east at the contact with the
resi stant bedrock ridge to the south. However, the fracture appears to continue even across the
bedrock ridge to the south.

G ven the above structural conditions, it appears likely that bedrock flow fromthe Site follows the
fracture south-southeastward, flow ng beneath and parallel to Brodhead Creek. Discharge is likely to Brodhead
Creek at or near contact with the ridge. The apparent southerly flow direction beneath the Site is probably
a function of triangulation of the potentionetric surface of the three wells. Flowis actually either
sout h- sout heastward al ong the fracture, or southeastward into the fracture, if the Site does not lie directly
on the fracture.

Two rounds of ground water sanpling were conducted of the bedrock wells BR-1, BR-2, BR 3, and a
residential well (herein-after referred to as the "CS' well) during the weeks of June 1, 1993 and Decenber 9,
1993, respectively. A third round of ground water sanpling of the bedrock wells only was conducted on May 8
and 9, 1995. The CS well is a donestic well located in Smthfield Township, approximately 1-1/2 mles east



of the Brodhead CGreek Site. Based on a well survey conducted during the original RI, the CS well is the
closest residential well to the Site that renmains in use. For this reason, the CS well was
selected as a nonitoring point for the Brodhead Creek Site.

G ound water was sanpled for volatile organic conpounds ("VOCs"), semvolatile organi c conpounds
("SVQCs"), dissolved nmetals (on the first round of sanpling only), and cyanide. Wth the exception of
trichloroethene ("TCE') at well BR-3 and 1, 1-dichl oroethane at the CS well, no VOCs were detected at greater
than 1 Zg/l. TCE and 1, 1-di chl oroethane are not constituents of coal tar, and were not detected in any
ground water sanples taken during the original RI.

Trace levels of xylene and 1,2,4-trinethyl benzene were detected in BR1 and BR- 3, but not in BR2 or the
CS wel I . Naphthal ene was detected at trace levels in BR-1, BR- 2, and BR- 3. Trace |l evels of toluene were
detected in BR1 and BR-2. In addition, arsenic and cyanide, two Brodhead Creek Site contaninants, were
absent fromall sanples collected during the first round of sanpling. Detected concentrations of
contam nants for the bedrock wells are summarized in Table 2.

VI. SUWARY OF SI TE RI SKS

As part of the Focused Renedial Investigation performed for QU 2 at the Bredhead Creek Site, a R sk
Assessnent ("RA'") was conducted to eval uate the potential inpacts of the Site on human health and the
environnent. In the RA chemicals of potential concern were identified for detail ed eval uati on based on the
QU2 and QU1 sanpling results. The Ri sk Assessment then evaluated the potential health and environnenta
ri sks associ ated with exposure to these chenicals.

The risk assessnment for QU2 at the Bredhead Creek Site focused on the potential hunman health risks
associated with ground water in both the shallow and deep aquifers underlying the Site. The potential for
ground water discharges to Brodhead Oreek and other surface water bodi es was addressed during the
original risk assessment and therefore was not re-evaluated. (See the Bredhead Creek Ri sk Assessnent dated
Sept enber 1990.) Likew se, potential inpacts to ecol ogical receptors were extensively evaluated during the
original risk assessment and were not re-evaluated. The risks associated with ingesting ground water on-site
are sunmari zed bel ow.

A.  Indicator Chem cal Selection

The contaminants identified in the Bredhead Creek Site R are conprised of a diverse group of conpounds
with different physical, chenical, environmental, and toxicological properties. The extent of contam nation
varied widely in concentration and occurrence throughout the Brodhead Creek Site. The first step involved in
sel ecting indicator chemcals involved a conparison of reported constituent concentrations from upgradi ent
sanpling locations. Constituents which did not exceed background
concentrations were not evaluated further.

For those constituents detected at concentrations greater than background concentrations, a conparison
was made between the nmaxi num downgradi ent concentrations and risk based screening | evels devel oped by U S
EPA Region I1l. This conparison was nade to evaluate the potential for adverse human health effects
resulting fromthe hypothetical use of ground water

Based on a review of the data fromthe original and the focused Ris, a set of chemicals of potentia
concern were selected for detail ed evaluation An the risk assessnent. The results of the screening analysis
for the shallow aquifer is presented in Table 3. Table 4 provides a justification for the
selection or rejection of individual constituents fromthe risk assessnent for the shall ow ground water. The
results of the deep aquifer screening is presented in Table 5. Table 6 provides a justification for the
elimnation of individual constituents fromthe risk assessnment for the deep aquifer. No constituents of
potential concern were identified in the deep aquifer. Therefore, a quantitative risk assessnent was not
perforned to evaluate potential exposures to ground water in the deep aquifer

B. Exposure Pat hways

This step in the risk assessnment process involves determning the potential routes of exposure to the
human popul ation, the estinmated concentrations to which the population is exposed, and the popul ati on at
risk. CQurrently, there are no users of the ground water on-site. The risk assessnment for OU 2 eval uated the
potential risks associated with the hypothetical future use of on-site ground water as a residential water
supply. The RA considered on-site ground water use by both adults and young children and evaluated all three
potential routes of exposure associated with the residential use of ground water (i.e., ingestion, derna
contact during bathing, and inhalation of VOCs during showering).

C. Toxicity Assessnent



Cancer potency factors ("CPFs") have been devel oped by EPA for estinmating excess lifetinme cancer risks
associated with exposure to potentially carcinogenic chemcals. CPFs, which are expressed in units of
(my/ kg-day)-1, are multiplied by the estinated intake of a potential carcinogen, in ng/kg-day, to
provi de an upper-bound estimate of the excess lifetine cancer risk associated with exposure at that intake
level. The term "upper bound" reflects the conservative estinmate of the risks calculated fromthe CPF. Use
of this approach makes underestimati on of the actual cancer risk highly unlikely. Cancer potency factors are
derived fromthe results of human epi dem ol ogi cal studies or chronic animal bioassay to which
ani mal -t o- human extrapol ati on and uncertainty factors have been applied

Ref erence doses ("RfDs") have been devel oped by EPA for indicating the potential for adverse health
effects from exposure to chem cal s exhibiting noncarcinogenic effects. RfDs are exposure |evels for humans,
including sensitive individuals, that are likely to be without an appreciable risk of adverse health effects.
Estimated intakes of chemcals fromenvironmental media (e.g., the amount of a chem cal ingested from
contami nated drinking water) can be conpared to the RFD. RfDs are derived from human epi dem ol ogi cal studies
or aninmal studies to which uncertainty factors have been applied (e.g., to account for the use of aninal data
to predict effects on humans). These uncertainty factors help ensure that the RiDs will not underesti mate
the potential for adverse noncarcinogenic effects.

Pot enti al concern for noncarcinogenic effects of a single contaminant in a single mediumis expressed as
the hazard quotient (HQ (or the ratio of the estinated intake to the reference dose) . By adding the H®
for all contaminants within a nediumor across all media to which a given popul ati on nay reasonably be
exposed, the Hazard Index ("H ") can be generated. The H provides a useful reference point for gauging the
potential significance of nultiple contam nant exposures within a single nediumor across nedia

Excess lifetinme cancer risks are determined by multiplying the intake level with the cancer potency
factor. These risks are probabilities that are generally expressed in scientific notation (e.g., 1x10-6 or
1E-6). An excess lifetinme cancer risk of 1x10-6 indicates that, as a plausible upper bound, an individua
has a one in one nillion chance of devel oping cancer as a result of site-related exposure to a carcinogen
over a 70-year lifetinme under the specific exposure conditions at a site

A summary of the toxicological indices for the indicator chenicals selected for the Brodhead Creek Site
are presented in Table 7.

D. Risk Characterization

The potential carcinogenic risks associated with the Brodhead Creek Site were cal cul ated by mul tiplying
the cal cul ated intakes by the appropriate carcinogenic potency factors. Concurrent exposures to nore than one
carci nogen or to one chenical through multiple exposure routes were eval uated by addi ng the individual risk
estimates. Potential carcinogenic risks are identified by the risk level (i.e., a 1.0 x 10-6 risk |leve
i ndi cates one additional chance in 1,000,000 that an individual will develop cancer). EPA s acceptable risk
range for Superfund cleanups is between 1.0 x 10-4 to 1.0 x 10-6. |If the risk exceeds 1.0 x 10-4, EPA will
generally take action to reduce the risk to within the acceptable risk range.

The potential risks associated with exposure to noncarci nogens were estimated by the cal cul ati on of the
Hazard Index. An H is equal to the estimated intake for a specific chemical divided by the appropriate RfD.
H's may be summred for each constituent and exposure route to which a receptor may be
si mul t aneously exposed in order to evaluate exposure to rultiple chemicals or exposure via nmultiple routes.
The H identifies the potential for the nost sensitive individuals to be adversely affected by
non- car ci nogeni ¢ chem cals that damage human organs. If the H exceeds one (1.0), there may be concern for
potential systematic effects. As arule, the greater the value of the H above 1.0, the greater the level of
concern

The Ri sk Assessnment used a statistical analysis concept called Reasonabl e Maxi num Exposure ("RMVE') to
predict the highest expected concentrations that a receptor mght be exposed to, for use in the Risk
Assessnent. The risk assessnent estinates the reasonabl e maxi mum exposure for possible receptors. This
concept produces a very conservative and protective estimate of risk



The risk cal culations for both carci nogens and noncarci nogens are presented in Tables 8 and 9, and are
summari zed as fol |l ows:

(1) The estimated carcinogenic risks associated with the
hypot heti cal residential use of shallow ground water by
an adult and a child are 2.49 x 10-2 and 9.57 x 10-3
respectively.

(2) The hazard indices calculated for the hypothetica
resi dential use of shallow ground water by an adult
and a child are 114 and 311, respectively.

E. Uncertainty in Exposure Assessnent

It should be re-enphasized that, under current use conditions, there are no users of ground water from
either the shallow or deep aquifers in the immediate vicinity of the Brodhead Creek Site. The Borough of
East Stroudsburg does receive water fromtwo wells |located on the canpus of East Stroudsburg University, and
a third shallow gravel well |ocated 2,000 feet fromthe Brodhead Creek Site, in Dansbury Park. However, the
original R concluded that the mgration of coal tar-related constituents in ground water beyond Brodhead
Creek to any nearby wells east of the Site is not possible under the hydraulic conditions at the Site. The
wat er supply well located in Dansbury Park is separated fromthe Site by Brodhead Creek anddraws its yield
froma separate deeper gravel unit. A review of the sanpling data fromthe Dansbury Park well and the ot her
two East Stroudsburg nunicipal supply wells did not reveal the
presence of any coal tar-rel ated conpounds.

Al t hough hypothetical future use of on-site ground water would result in an unacceptable risk, such a
scenario is extrenely unlikely for several reasons. Several site-specific constraints linit the practicality
of using the ground water at the Site as a drinking water source. These include the flood
control levee and wetlands |ocated on-site. In addition, the gravel unit is too linmted in extent to serve
as a viable long-termground water supply at the Site. Brodhead Creek serves as a hydraulic boundary for
shal  ow ground water contamination; it is not possible for ground water in the shallow aquifer to migrate
east of Brodhead Creek. Furthernmore, the Focused R reaffirmed that upward flow gradients exist at the Site.
Therefore, there is little probability that the bedrock aquifer underneath the Site will be inpacted.

Finally, any use of ground water fromthe shallow aquifer is very unlikely in |ight of a nunicipa
ordi nance in the Borough of East Stroudsburg which requires mandatory connection to the municipal water
di stribution system (East Stroudsburg Code 8154-4). EPA understands that the Borough of Stroudsburg is
presently in the process of developing a sinmlar ordinance. In addition, deed restrictions wll be inposed
tolimt future use of the Site as part of the OJ1 interimrenedial action

VII. DESCR PTI ON OF ALTERNATI VES

The Superfund statute and regul ations (NCP) require that the alternative chosen to clean up a hazardous
waste site neet several criteria. The alternative nmust protect hunman health and the environment, be cost
effective, and neet the requirements of environmental regulations. Pernanent solutions to contamnination
probl ens shoul d be devel oped wherever possible. The solutions should reduce the volume, toxicity, or
mobi lity of the contami nants. Enphasis is also placed on treating the wastes at
the site, whenever this is possible, and on applying innovative technol ogies to clean up the contam nants.

The Focused FS studied a variety of technologies to see if they net these criteria and were applicable
for addressing the contam nation at the Site. The technol ogies determ ned to be nost applicable to these
nmaterials were developed into renedial alternatives. These alternatives are presented and di scussed bel ow.
Many ot her technol ogi es were screened out. This process is fully detailed in the original FS dated January
1991 and the Focused FS for Operable Unit Two.

Al costs and inplenmentation tine frames specified bel ow are estimates based on best avail abl e
information. Present worth is the total cost of the renedy including capital costs and 30 years of operation
and mai ntenance of the renedial action, in current dollars.

Regardl ess of the alternative chosen, EPAw Il reviewthe Site every five years to ensure the continued
protection of human health and the environment, as required by the RO for QU 1.



Alternative 1: No Further Action

Time to | npl ement: 0 nont hs
Capi tal Cost: $0
Annual Ground Water O8M $0
Annual Site Mi ntenance: $0
Present Worth: $0

Under this alternative, no further action, beyond the QU1 activities, would be taken to reduce the
amount of residual coal tar in the subsurface soils or to renediate ground water. The ROD for OU- 1 addressed
free coal tar contamination at the Site. The enhanced recovery systemto renove the free coal tar has been
constructed and shoul d becone operational in the sumer of 1995. Deed restrictions to limt future use of the
Site will be inposed as part of the QU1 interimrenedial action. The OJ 1 groundwater and O eek nonitoring
will continue

Alternative 2. In-Situ Stabilization/Solidification

Time to | nplenent: 21 mont hs
Capi tal Cost: $11, 830, 000
Annual G ound Water ORM $35, 000
Annual Site Maintenance: $25, 575
Present Wrth: $13, 066, 100

This alternative would include the in-place mxing of stabilizing agents into the contam nated soils,
thereby fixating the contam nants in an inert nmatrix and reducing their ability to |leach into the ground
water. A mathematical nodel was used to determine the extent of the coal tar-contam nated soil that would
need to be treated in order to achieve cleanup criteria that would be protective of ground water. The
results of this nodel revealed that all areas contam nated with residual coal tar would need to be
remedi ated. The maxi mum extent of this area is depicted in Figure 3 and Figure 7. These areas include the
soil s beneath Brodhead Creek, the fill/highlands, the wetlands and the flood control |evee on-site. A
treatability study and pilot study to select the nost appropriate stabilizing reagents for the soils and to
deternmine the | eachability of coal tar-related constituents fromthe stabilized/solidified soils would be
required

Alternative 3: In-Situ Biorenediation
Time to I nplenent: 26 nmont hs
Capital Cost: $3, 515, 000
Annual Bi or enedi ati on O&M $241, 000
Annual G ound VWater O8M $35, 000
Annual Site Mi nt enance: $25, 575
Present Wrth: $6, 617, 100

In-situ bioremedi ation invol ves enhancing the natural mcrobial degradati on of contanminants in the
subsurface soils and ground water w thout excavation of the overlying soil. This technology usually involves
addi ng nutrients, oxygen, and in sone cases nicroorgani sns to stinulate biodegradation of the
contaminants. A treatability study would be necessary to deternmine the rate and extent of biodegradation
achi evabl e and the oxygen and nutrient addition requirenents of the bi odegradati on process. In addition, a
pil ot study would be necessary to confirmthe results of the treatability study and to determine if the
hydr ogeol ogi ¢ conditions at the Site (e.g. well spacings, iron fouling problens) are anenable to in-situ
biorenediation. As in Alternative 2, the naxi numextent of coal tar-contami nated soils would need to be
treated. The remedi ation process would include a network of air sparging wells to stinulate biorenediation
of the residual levels of coal tar in the subsurface soils. The Focused FS assuned that multiple treatnent
"cells" would be required, that two cells would be operated sinultaneously and that the well spacings woul d
be approxi mately fifty feet. Approximately 100 wells would be required to renmediate the entire Site. The
wells would range in depth from20 feet to 40 feet. The 40-foot wells woul d penetrate the |evee

VIITT. SUWARY OF COVPARATI VE ANALYSI S OF ALTERNATI VES

The Superfund process requires that the alternative chosen to cleanup a hazardous waste site nmeet two
threshold criteria: protect human health and the environment, and nmeet the requirements of environnenta
regul ations (Applicable or Relevant and Appropriate Requirements--"ARARs"). EPA' s primary bal anci ng
criteria are: long-termeffectiveness and permanence, short-term effectiveness, reduction of vol une,
toxicity, or nobility of the contam nants, cost effectiveness, and inplenmentability. EPA s modifying
criteria are state and community acceptance.

A detailed analysis was perforned on the three alternatives using these nine evaluation criteria. The



following is a conmparison of the alternatives with respect to these criteria.
Protection of Hunman Health and the Envi ornnment

Al of the alternatives, including Alternative 1 (No Further Action), would provide protection to human
health and the environment by elimnating, reducing, or controlling risk through treatnent, engineering
controls, or institutional controls. Inplenenting Alternatives 2 or 3 would not increase hunman heal th
protection over Alternative 1, as there is currently no significant potential for human health inpact and no
significant risk related to ground water exposure. Gound water is not currently used at the Site. Al though
hypot hetical future use of on-site ground water could result in an unacceptable risk, such use is highly
unlikely, as discussed in the section on "Summary of Site R sks," above. Brodhead Creek serves as a regional
boundary to ground water flow, thus, no ground water across the Creek fromthe Site woul d be inpacted by the
Site. Upward flow gradients at the Site decrease the likelihood that the bedrock aquifer beneath the Site
will be inpacted. A nunicipal ordinance in the Borough of East Stroudsburg requires nandatory connection to
the nunicipal water distribution system EPA understands that the Borough of Stroudsburg is presently in the
process of developing a simlar ordinance. Finally, deed restrictions to limt future use of the Site will
be inposed as part of the QU1 interimrenedial action.

Conpl i ance wi th ARARs

CERCLA requires EPA to conduct its remedial actions in conpliance with all environnental |aws identified
before the Record of Decision, if they are applicable or relevant and appropriate for the situation. These
requirenents are commonly referred to as ARARs.

Drinki ng Water and Ground Water ARARs

Alternative 1 would be in conpliance with all identified ARARs except federal MCLs for drinking water
and Pennsyl vani a's "background" ARAR which requires that contam nated ground water be restored to
"background" |evels. For the Brodhead Creek Site, "background" woul d be defined as the nmethod detection
limt for the nethod of analysis utilized with respect to a particular contam nant. The appropriate nethods
for the Brodhead Creek Site would be EPA Methods 524.2 and 525. 1.

The results of the ground water nodeling in the Focused RI/FS for Q)2 revealed that all areas
contam nated with residual coal tar would need to be renediated to even attenpt to neet MCLs or
background | evels. These areas include soils beneath Brodhead Creek and beneath the fill/highlands, the
wet| ands and the | evee on-site.

Renedi ati on of areas contaninated with residual coal tar is not technically practicable for a nunber of
reasons. The existing earthen | evee coul d be damaged during the stabilization process of Alternative 2 and

m ght need to be renmoved and replaced. |Inplenentation of either Alternative 2 or Alternative 3 would
severely inmpact and/or destroy the wetland areas at the Site and on the south fork of Brodhead Creek, which
would in turn inpact the existing wildlife at the Site. The wetlands would need to be restored. In

addition, it would be necessary to reroute Brodhead Creek tenporarily to divert water fromthe south fork in
order to access coal tar inpacted soils beneath the Creek bed. This would increase the flow velocity and
hei ght of the Creek. Therefore, it might be necessary to reinforce the existing |-80 bridge abutments in
order to reduce scour. Wrk on Brodhead Creek woul d tenporarily inpact the aquatic habitat.

If, despite these problens, Alternatives 2 or 3 were inplenented, they would provide sone reduction in
the concentrations of coal tar constituents in ground water over the long term However, it is not likely
that either Alternative 2 or 3 would allow reduction of the concentrations of coal tar-related constituents
to background or MCL | evels within a reasonable tinefrane. Low levels of coal tar-related
constituents would continue to |l each fromthe stabilized soils and sone constituents would renain
recal citrant to biorenediation.

Therefore, EPA is waiving the federal MCLs for drinking water and Pennsylvani a' s "background” ARAR on
the basis of technical inpracticability. Use of the "Technical inpracticability" (TlI) waiver is appropriate
when attai nnent of an ARAR would be illogical or infeasible froman engineering perspective and therefore
woul d be "inpracticable." (See "Technical Inpracticability of Gound Water Restorati on, Brodhead Creek Site"
dated June 29, 1995)

G her ARARs

Alternatives 2 and 3 would conply with PADER requirements for air enissions set forth in 25 Pa. Code 88
123.1 et. seq.. Of-site transportation of wastes woul d be conducted in accordance with the Department of
Transportation. Rules for Hazardous Materials Transport and Pennsyl vani a Hazardous Substance Transport
regul ations. Disposal of hazardous waste fromthe Site would be conducted in accordance with the



requi renents of the Resource Conservation and Recovery Act, Pennsylvania Solid Waste Managenent Act, and/or
Pennsyl vani a Resi duat Waste Managerment Act. Al discharges of treated process water under Alternative 3
woul d be conducted in accordance with the National Pollution D scharge Elimnation System ( NPDES)

requi renents devel oped pursuant to the Cean Water Act and PADER Bureau of Water Quality Standards.

As di scussed above, inplenmentation of Alternatives 2 or 3 would severely inpact and/or destroy the
wet |l and areas at the Site and the south fork of Brodhead Creek, which would in turn inpact the existing
wildlife at the Site. Al regulatory requirenments for the construction activities in the wetlands and
the Oreek would have to be net. Alternative 1 would not inpact Site wetl ands.

Long- Term Ef f ecti veness and Per nanence

Alternative 1 would be effective in the long termfor several reasons. The slurry wall installed at the
Site will continue to prevent free coal tar fromdischarging to Brodhead Creek. Inplenmentation of the QU1
enhanced recovery programfor the free coal tar areas on-site will reduce the areas of highest
subsurface soil contami nation to residual saturation levels, which is expected to i nprove conditions for
natural mcrobial degradation. The OU 1 nonitoring programw |l provide the data required to evaluate the
fate of the coal tar-related constituents, the integrity of the slurry wall and the "health" of the
bi ol ogi cal community in Brodhead Creek.

Alternatives 2 and 3 would both be effective in the long termin that both will reduce the amunt of
coal tar constituents in ground water. However, coal tar at residual saturation |evels would continue to be
a source for the release of lowlevels of coal tar-related constituents to the ground water in the shallow
aqui fer, thus precluding conpliance with MCLs and Pennsyl vani a's "background” ARAR

Reduction of Toxicity, Mbility, or Volume Through Treat nent

Alternative 1 would not reduce the toxicity, nobility, or volume of the contaminants. However, the QU1
enhanced recovery programwi ||l provide for reduction in the toxicity, mobility, and vol ume of the
contami nants by removing the free coal tar and the source of the highest ground water contanination.

Alternative 2 would not reduce the toxicity or the volunme of the residual coal tar. However, the
nmobility of the contaminants in the subsurface soils would be significantly reduced, thereby reducing their
i npact on ground water in the shallow aquifer.

Alternative 3 would reduce the toxicity and nobility of the coal tar contam nants in ground water in the
long term However, in the short term the nobility of the contami nants could increase as a result of
m croorgani sms produci ng surfactants as a "food source.” Alternative 3 would not be expected to
significantly reduce the volume of residual coal tar since sone constituents would remain recalcitrant to
bi or enedi ati on.

Short - Term Ef f ecti veness
There are no short-termrisks associated with inplenenting Alternative 1.

Potential risks to on-site workers and/or the conmmunity m ght occur during inplenmentation of
Alternatives 2 and 3. Exposure to rel eases of coal tar-related constituents could be minimzed by the use of
proper operating procedures and personal protective gear for on-site workers. Sone em ssion of VOCs
during the treatnent activities is likely to occur. Precautions would have to be taken to ensure that these
em ssions woul d not inpact off-site populations. Of-site transportation of any recovered coal tar and
wast ewat er during the inplenentation of Alternatives 2 and 3 could create the potential for accidental
rel eases, with attendant human health and environnmental risks.

The wetl and areas at the Site and the south fork of Brodhead Creek woul d be destroyed during
inmpl enentation of Alternatives 2 and 3, which could subsequently inpact the existing wildlife habitat.

| npl emrentability

Each of the alternatives under consideration would be inplenentable at the Site. Aternative 1, No
Further Action, would be the easiest to inplenent. The equi prent and | abor required for the inplenentation
of Alternatives 2 and 3 is readily available. RCRA-permtted hazardous waste facilities are available to
receive the recovered coal tar and wastewater.

Several Site-specific constraints would make the inplenentation of Alternatives 2 and 3 difficult.
These include the need to: (1) reroute Brodhead Creek tenporarily to divert water fromthe south fork in
order to access coal tar-inpacted soils beneath the Creek bed; (2) reinforce the existing I-80 bridge
abutnents in order to reduce scour due to the increased flow velocity and hei ght of the Creek; and (3)



restore wetl ands whi ch would be inpacted by the inplenentation of Alternatives 2 and 3. In addition, the
exi sting earthen | evee could be danaged during the stabilization process of Alternative 2 and m ght need
to be removed and repl aced.

Cost

The present worth cost for Alternative 1 is $0, which is the |owest cost alternative. The highest cost
alternative is in-situ stabilization (Alternative 2) at $13, 066, 100.

St at e Accept ance
The Commonweal th of Pennsyl vani a has concurred with the renedy.
Communi ty Accept ance

Communi ty acceptance of the various alternatives is reflected in the attached Responsi veness Sunmary.
The Responsi veness Summary presents all of the public comrents received on the RI/FS and the Proposed Pl an,
and EPA' s responses to the comments.

I X SELECTED REMEDY

After careful consideration of the requirements of CERCLA, the detailed analysis of the alternatives,
and public coments, EPA has selected Alternative 1, No Further Action, for Operable Unit Two at this Site.

Al t hough the hypothetical ingestion of on-site ground water reveals a risk above 1x10-4, this scenario
is highly unlikely. As nentioned previously, several Site specific constraints limt the practicality of
using the ground water at the Site as a drinking water source. These include the |evee and wetl andsl ocat ed
on-site. Furthernmore, it should be noted that any use of ground water fromthe shallow aquifer is very
unlikely in light of a municipal ordinance in the Borough of East Stroudsburg which requires nandatory
connection to the municipal water distribution system (East Stroudsburg Code 8§154-4). EPA understands that
t he Borough of Stroudsburg is presently in the process of devel oping a simlar ordinance.

In addition, the gravel unit is too limted in extent to serve as a viable ground water supply at the
Site. Brodhead Creek serves as a hydraulic boundary for shall ow ground water contam nation; it is not
possi ble for ground water in the shallow aquifer to mgrate east of Brodhead Creek. Furthernore, the
Focused R reaffirned that upward flow gradients exist at the Site. Therefore, there is little probability
that the bedrock aquifer underneath the Site will be inpacted.

X.  STATUTORY DETERM NATI ONS
A. Protection of human Health and the Environnent

The No Further Action Alternative, in conjunction with the OJ1 renedy, will be protective of hunan
health and the environnment. Inplenmentation of the QU1 enhanced recovery programfor the free coal tar areas
on-site will reduce the areas of highest subsurface soil contamnation to residual saturation
level s, which is expected to inprove conditions for natural mcrobial degradation. The QU1 nonitoring
programwi || provide the data required to evaluate the fate of the coal tar related constituents, the
integrity of the slurry wall and the "health" of the biological comrunity in Brodhead Creek. This will
provide long termprotection against the unlikely event that Site conditions m ght change and potenti al
exposures increase. |In addition, the slurry wall installed at the Site will continue to prevent free coal
tar fromdischarging to Brodhead O eek.

There is currently no significant potential for hunman health inpact and no significant risk related to
ground water exposure. Gound water is not currently used at the Site. Al though hypothetical future use of
on-site ground water could result in an unacceptable risk, such use is highly unlikely, as discussed in the
section on "Sunmary of Site R sks," above. Brodhead Creek serves as a regional boundary to ground water
flow, thus, no ground water across the Creek fromthe Site would be inpacted by the Site. Upward flow
gradients at the Site decrease the likelihood that the bedrock aquifer beneath the Site will be inpacted. A
muni ci pal ordi nance in the Borough of East Stroudsburg requires nandatory connection to the nunicipal water
di stribution system EPA understands that the Borough of Stroudsburg is presently in the process of
devel oping a simlar ordinance. Finally, deed restrictions to lint future use of the
Site will be inposed as part of the OJ41 interimrenedial action.

B. Conpliance with Applicable or Relevant and Appropriate Requirenents

The Record of Decision for Qperable Unit One (March 29, 1991) addressed all the ARARs concerning the
Site except for ARARs relating to ground water or drinking water. Reference can be nade to the RCD for QU1



for a full discussion of the ARARs di scussed therein.

Since the selected remedy requires no further action for residual coal tar contanmination and ground
wat er contami nation, action specific ARARs do not apply. The only ARARsS that apply to ground water are the
Safe Drinking Water Act MCLs promulgated at 40 C F. R 141 and the Pennsyl vania ARAR for ground water which
requires that all ground water be renediated to "background" quality, as specified by 25 PA Code 88
264.90-264. 100 and in particular 25 PA Code 88 264.97(i), (j), and 264.100(a)(9). EPA is waiving Federal
MCLs and Pennsyl vani a' s "background” ARAR on the basis of "Technical Inpracticability.” Several site
specific constraints as discussed earlier nake the inplenentation of engineering solutions to the
contamination inpracticabl e.

The horizontal and vertical extent for which the TI waiver will be invoked is the shallow aquifer at the
Site, including the area containing free and residual coal tar depicted in Figure 3, and the zones beneath
Brodhead Oreek, the island, the |levee, the wetlands, and the fill/highlands on-site. The vertical
extent includes the streamgravel unit between the fill and the silty sand units as depicted in Figure 7.

Several internediate wells screened in the silty sand unit of the Site are currently being used to
nonitor the shallow aquifer (Tl zone). |In the Proposed Renedial Action Plan for the final ROD on OJ 1, EPA
will recommend adding nore intermediate wells to the long-termnonitoring network. These wells will
nonitor the Tl zone and will also serve as early indicators in the unlikely event that contam nation noves
vertically downward toward the deeper ground water in bedrock.

C. Cost-Effectiveness
No additional cost would be incurred by the sel ected renedy.

D. Wilization of Permanent Solutions and A ternative
Treat ment Technol ogi es to the Maxi mum Extent Practicabl e

This remedy is No Further Action and is not intended to utilize pernmanent solutions and alternative
treatnment (or resource recovery) technol ogies to the maxi mumextent practicable for this operable unit.

XI.  DOCUMENTATI ON OF SI GNI FI CANT CHANGES FROM THE PROPOSED PLAN

The Proposed Plan for the Brodhead Creek Site was rel eased for comment in May of 1995. |t described the
alternatives evaluated in the Focused FS for QU2 and identified Alternative 1 as EPA's Preferred
Alternative. After reviewing all of the witten and verbal comrents submtted during the comrent period
and at the public meeting, EPA has determ ned that no significant changes to the Proposed Plan remedy are
necessary.
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APPENDI X B

Rel evant and Appropriate Requirenents for G ound Water
Brodhead Oreek Site Feasibility Study
(all concentrations are in Ig/L unless otherw se specified)

MCL TBC
Ground Vater Accept abl e US EPA
Concentrati ons Dri nki ng Heal th Advi sory
CHEM CAL Maxi mum Aver age Water Level (:Ig/L) (long term adul t)
EPA PADER+ (zg/L)
Acet one 8. 50E+02 8. 63E+03 NA NA
Carbon Disul fide 4, 20E+02 6. 29E+03 NA NA
Chl or of orm 2. 50E+02 5. 44E+03 1. 00E+01 4. 00E+01
Met hyl et hyl ket one 5. 00E+02 9. 70E+03 NA 8. 60E+00
1,1, 1-Tri chl or oet hane 5. 00E+02 5. 20E+03 2. 00E+01 1. 00E+01
Benzene 1. 10E+00 2. 10E+01 5. 00E+03 NA
Tol uene 1. 40E+01 1. 24E+02 1. 00E+00 7. 00E+00
Chl or obenzene 2. 50E+02 5. 26E+03 NA NA
Et hyl benzene 4. 00E+01 9. 15E+02 7. 00E+01 3. 00E+00
Styrene 2. 70E+02 6. 14E+03 1. 00E+01 7. 00E+00
Xyl ene 6. 10E+01 1. 14E+01 1. 00E+01 1. 00E+02
Phenol 2. 50E+02 6. 12E+03 NA 2. 00E+01
Acenapht hyl ene 8. 70E+01 1. 17E+01 NA
Acenapht hene 1. 40E+00 1. 04E+01 NA NA
Fl uor ene 1. 60E+00 1. 24E+01 NA NA
Pent achl or ophenol 1. 25E+01 2. 82E+02 1. 00E+03 1. 00E+00
Phenant hr ene 2. 40E+00 1. 86E+01 NA NA
Ant hr ene 8. 30E+01 3. 75E+02 NA NA
Fl uor ant hene 5. 80E+01 4. 21E+02 NA NA
Pyr ene 4, 90E+01 3. 14E+02 NA NA
Benz(a) ant hracene 2. 90E+01 2. 26E+02 1. O0E+04 NA
Chrysene 3. 00E+01 2. 26E+02 2. 00E+04 NA
Bi s(2- et hyl hexyl ) pht hal at e 2. 50E+02 5. 12E+03 6. OOE+03 NA
Benzo( b) f | uor ant hene 2. 70E+01 2. 02E+02 2. 00E+04 NA
Benzo( k) f | uor ant hene 2. 70E+01 2. 02E+02 2. 00E+04 NA
Benzo( a) pyrene 2. 50E+01 1. 94E+02 2. 00E+04 NA
I ndeno( 1, 2, 3- cd) pyrene 6. 80E+02 8. 36E+03 4, 00E+04 NA
Di benz(a, h) ant hracene 3. 50E+02 6. 64E+03 3. 00E+04 NA
Benzo(g, h, i) peryl ene 8. 20E+02 9. 08E+03 NA NA
Napht hal ene 7. 90E+00 8. 89E+01 NA 1. 00E+00
2- Met hyl Napht hal ene 8. 80E+00 6. 13E+01 NA NA
Di butyl phthal ate NA NA NA NA
Butyl benzyl phthal ate NA NA 1. 00E+01 NA
Arsenic 1. 08E+01 3. 13E+02 5. 00E+02 NA
Bari um 5. 95E+01 1. 92E+01 2. 00E+00 1. O0E+00 NA
Beryl i um 5. 50E+04 5. 50E+04 4. 00E+03 2. 00E+01
Cadm um 2. 15E+03 2. 15E+03 5. 00E+03 1. 0O0E+01 2. 00E+02
Chrom um VI 2. 50E+03 2. 50E+03 1. O0E+01 5. 00E+02 8. 00E+01
Copper 1. 53E+03 1. 29E+03 1. 3% 1. OOE+00 NA
Iron 2. 77E+01 6. 60E+00 NA 3. 00E+01 NA
Lead 8. 80E+03 1. 77E+03 0. 015* 5. 00E+02 NA
Manganese and conpounds 1. 78E+01 5. 39E+00 NA 5. 00E+02 NA
Mer cury, inorganic 1. 00E+04 1. 00E+04 2. 00E+03 2. 00E+03
N ckel 3. 50E+02 1. 58E+02 1. 00E+01 1. 70E+00
Sel eni um 5. 00E+03 3. 03E+03 5. 00E+02 1. O0E+02 NA
Silver and conpounds 2. 15E+03 2. 15E+03 NA 5. 00E+02 2. 00E+01
Sodi um 4. 08E+01 2. 84E+01 NA NA
Thal I i um 1. 00E+03 1. OOE+03 2. 00E+03 2. 00E+02
Vanadi um 3. 30E+03 1. 51E+03 NA NA
Zi nc 2. 14E+01 3. 57E+02 NA 5. 00E+00 1. 00E+01
Cyani de 3. 47E+01 1. 30E+02 2. 00E+01 8. 00E+01



Not es:

Exceedances bol df aced

MCL - Maxi mum Cont am nant Level
NA - Not Avail able

* - Action Levels

+ - PA Code 8109. 202



Summary of Ground VWater Anal yses

Brodhead Creek Site QU2
ORGANI Cs
VOCs (:g/l)
Carbon D sul fide
Tri chl or omet hane
m&p xyl ene
1,2, 4-trinethyl benzene
Chl or onet hane
Tri chl or of | uor onet hane
1, 1- Di chl or oet hane
1,1, 1-Tri chl or oet hane
Benzene
Tol uene
SVQCs (:g/1))
2- Met hyl napht hal ene
Napht hal ene
Di et hyl pht hal at e
But yl benzyl pht hal at e
Bi s(2- et hyl hexyl ) pht hal at e
Di net hyl pht hal ate
Pent achl or ophenol
Phenant hr ene
Di - n- butyl pht hal ate

Bi s(2- et hyl hexyl ) adi pat e

6/ 3/ 93

0.2

0.6

ND

0.1

ND

ND

ND

ND

ND

ND

0. 09

0.1

0.3

ND

21

ND

ND

ND

ND

ND

BR- 1

12/ 10/ 93

NA

ND

0.1

ND

ND

ND

ND

ND

0.08

ND

0.05

0.4

0.3

5/ 8/ 95

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

0. 08

ND

ND

ND

ND

ND

ND

TABLE 2

6/ 3/ 93

0.4

0.3

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

BR- 2

12/ 9/ 93

6 6 6 6 6 6 6 6 %

©
V)

10

0. 06

5/ 9/ 95

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

0.04

0.09

ND

0.8

ND

ND

0. 02

ND

ND

6/ 4/ 93

0.2

51

0.2

0.1

ND

ND

ND

ND

ND

ND

0. 09

0.2

ND

ND

ND

ND

ND

ND

BR-3

12/ 9/ 93

NA

ND

ND

ND

0.2

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

5/ 8/ 95

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND



Shal | ow Aqui fer Screening Anal ysis
Brodhead CGreek Site TABLE 3
St roudsbury, Pennsyl vani a

Rati o of
USEPA Regi on Maxi mum

Maxi mum Il Risk-Based Det ect ed/

Downgr adi ent Backgr ound Concentration Scr eeni ng

Consti t uent Concentration Concentration Tabl e Level

Vol ati | e Conpounds 7 ND 2200 3. 18E- 04
2- But anone 990 ND 0. 36 2. 75E-03
Benzene 45 ND 750 6. 00E- 02
Tol uene 490 ND 1300 3. 77E-01
Et hyl benzene 610 ND 12000 5. 08E- 02
Total Xyl enes 27 ND 1600 1. 69E- 02

Styrene

Sem - Vol ati | e Conpounds

Napht hal ene 7700 ND 1500 5. 13E+00
2- Met hyl napht hal ene ++ 8800 ND 1500 5. 87E+00
Acenapht hyl ene ++ 1800 ND 1500 1. 20E- 00
Acenapht hene 440 ND 2200 2. 00E-01
D benzofuran ++ 250 ND 1500 1. 67E- 01
Fl uor ene 1200 ND 1500 8. 00E- 01
Phenant hrene + 2000 ND 1100 1. 83E+00
Ant hr acene 310 ND 11000 2. 82E-02
FI uor ant hene 360 ND 1500 2. 40E-01
Pyrene 180 ND 1100 1. 64E-01
Benzo( a) ant hr acene 160 ND 0. 092 1. 74E+03
Chrysene 150 ND 9.2 1. 63E+01
Bi s(2- et hyl hexyl ) pht hal at e 10 ND 4.8 2. 08E+00
Benzo(b or k)fluoranthene * 120 ND 0. 092 1. 30E+03
Benzo( a) pyr ene 120 ND 0. 0092 1. 30E+04
I ndeno( 1, 2, 3- cd) pyrene 26 ND 0. 092 2. 83E+02
Di benz(a, h) ant hr acene 16 ND 0. 0092 1. 74E+03
Benzo(g, h,i)peryl ene + 30 ND 1100 2. 73E-02
Phenol 13 ND 22000 5. 91E- 04
Pent achl or ophenol 9 ND 0.56 1. 61E+01
Benzoi c Acid 13 ND 150000 8. 67E- 05
Benzyl Al cohol 2 ND 11000 1. 82E-04
Di ssol ved Metal s

Al um num 4240 27 - -
Arseni c 108 6.9 0. 038 2. 84E+03
Bari um 995 105 2600 2. 29E-01
Cal ci um 89200 63800 - -
Iron 20300 60 - -
Lead 8.8 ND - -
Magnesi um 9150 4920 - -
Manganese 16800 3010 180 9. 33E+01
N ckel 35 ND 730 4. 79E- 02
Sodi um 31800 35600 - -
Vanadi um 3.3 ND 260 1. 27E- 02
Zinc 214 15 B 11000 3. 05E- 02
Cyani de 158 13 730 2. 16E-01
Not es:

+ Screening | evel based on pyrene toxicity data
++ Screening | evel based on wi thdrawn naphthal ene toxicity data
NA = Not anal yzed
ND = Not detected
= quantitative estimates
B = conpound was detected in blank sanple at a simlar concentration
- = no risk-based screening |level is available for this conpound
I = Screening | evel based on Benzo(b)fluoranthene toxicity data (nost conservative)
Al values in Zg/L



Justification Table for the Sel ection of Constituents of Potenti al

Brodhead Creek Site
St roudsbur g, Pennsyl vani a

Const it uent

Voal ti | e Conpounds
2- But anone

Benzene

Toul ene

Et hyl benzene

Total Xyl enes
Styrene

Sem - Vol ati | e Conpounds
Napht hal ene

2- Met hyl napht hal ene
Acenapht hyl ene

Acenapht hene

D benzof ur an

Fl uor ene

Phenant hr ene
Ant hr acene
Fl uor ant hene

Pyrene

Benzo( a) ant hr acene
Chrysene

Bi s(2- et hyl hexyl ) pht hal at e
Benzo(b or k)fluoranthene
Benzo( a) pyrene

I ndeno( 1, 2, 3- cd) pyrene

Di benz(a, h) ant hr acene
Benzo(g, h, i) peryl ene
Pheno

Pent achl or ophenol

Benzoi c Acid

Benzyl Al coho

Backgr ound
concentration
greater than
downgr adi ent

concentration?

6666 &6 6665

&

666

&

666666666666

Concern in Shal |l ow Aqui f er

TABLE 4
Rati o of

maxi num Ret ai ned for

Exceeds Regi on detected to eval uation in
Il risk-based screening | evel risk

screeni ng | evel ? greater than 0.1? assessnent?
No No No
Yes Yes Yes
No No No
No Yes Yes
No No No
No No No
Yes Yes Yes
Yes Yes Yes
Yes Yes Yes
No Yes Yes
No Yes Yes
No Yes Yes
Yes Yes Yes
No No No
No Yes Yes
No Yes Yes
Yes Yes Yes
Yes Yes Yes
Yes Yes No
Yes Yes Yes
Yes Yes Yes
Yes Yes Yes
Yes Yes Yes
No No No
No No No
Yes Yes Yes
No No No
No No No

Rat i onal e

Did not fail screening against risk-based screening |eve
Fai | ed screeni ng agai nst risk-based screening | eve

Did not fail screening against risk-based screening |eve
Rati o of maxi mum concentration to the screening level is
greater than 0.1

D d not fai
Did not fail

screeni ng agai nst risk-based screening | eve
screeni ng agai nst risk-based screening | eve

Fai | ed screening agai nst risk-based screening | eve
Fai | ed screeni ng agai nst risk-based screening | eve
Fai | ed screeni ng agai nst risk-based screening | eve

Rati o of maxi mum concentration to the screening level is
greater than 0.1

Rati o of maxi mum concentration to the screening level is
greater than 0.1

Rati o of maxi mum concentration to the screening level is
greater than 0.1

Fai | ed screening agai nst risk-based screening | eve

Did not fail screening agai nst risk-based screening |eve
Rati o of maxi mum concentration to the screening level is
greater than 0.1

Rati o of maxi mum concentration to the screening level is
greater than 0.1

Fai | ed screeni ng agai nst risk-based screening | eve
Fai | ed screening agai nst risk-based screening | eve

Not a constituent of coal tar (see report text)

Fai | ed screeni ng agai nst risk-based screening | eve
Fai | ed screeni ng agai nst risk-based screening | eve
Fai | ed screening agai nst risk-based screening | eve
Fai | ed screeni ng agai nst risk-based screening | eve

Did not fail screening against risk-based screening |eve
Did not fail screening against risk-based screening |eve
Fai | ed screening agai nst risk-based screening | eve

Did not fail screening against risk-based screening |eve
Did not fail screening against risk-based screening |eve



D ssol ved Metal s

Al um num

Arseni c
Bari um

Cal ci um

Iron

Lead

Magnesi um

Manganese
N cke
Sodi um

Vanadi um
Zi nc
Cyani de

Not es

- = no risk-based screening |eve

&6

£§66
<
£§60

66
666

&6
$&8

is available for this conpound

No quantitative toxicity indices are available for
al umi num not a historical constituent of potential concern
at that site

Fai | ed screeni ng agai nst risk-based screening | eve
Rati o of maxi mum concentration to the screening level is
greater than 0.1

No quantitative toxicity indices are avail able, essential
hurman nutrient, not historical constituent of potential
concern

No quantitative toxicity indices are avail able, essential
hurman nutrient, not historical constituent of potential
concern

No quantitative toxicity indices are available for |ead
bel ow USEPA dri nking water action |level of 1.5 ppb
for |ead

No quantitative toxicity indices are avail able, essential
hurman nutrient, not historical constituent of potential
concern

Fai | ed screeni ng agai nst risk-based screening | eve

Did not fail screening against risk-based screening |eve
No quantitative toxicity indices are avail able, essential
human nutrient, not historical constituent of potential
concern

Did not fail screening agai nst risk-based screening |eve
Did not fail screening agai nst risk-based screening |eve
Rati o of maxi mum concentration to the screening level is
greater than 0.1



Deep Aquifer Screening Analysis

Brodhead Creek Site
St roudsburg, Pennsyl vani a

Consti t uent

Vol ati | e Conpounds
Benzene

Car bon di sul fide
Trichl or oet hene

Tol uene

m-p Xyl ene
1,2,4.,Trinet hyl benzene

Sem - Vol ati | e Conpounds
Napht hal ene

2- Met hyl pht hal ene ++

Di et hyl pht hal at e

Di - n- butyl pht hal ate

Di et hyl pht hal ate

But yl benzyl pht hal ate

Bi s(2- et hyl hexyl ) adi pat e
Bi s(2- et hyl hexyl ) pht hal at e
Pent achl or ophenol

Phenant hrene +

Total Metals (unfiltered)
Cal ci um

Iron

Magnesi um

Manganese

Not es:
= quantitative estimm
ND = Not detected

- = no risk-based screenin |evel

++ Screening | evel
+ Screening | evel
1 Screening | evel
N A Not applicabl e;
Al values in Zg/L

Maxi mum
Downgr adi ent
Concentration

cCeoo0o0o
PR OO AR

conoooooo0O

58100
9600
5080

347

TABLE 5

Backgr ound
Concentration

40800

33600

10900
354

Rati o of
USEPA Regi on Maxi mum
Il Risk-Based Det ect ed/
Concentration Scr eeni ng
Tabl e Level

0.36 2. 78E-01
21 1. 90E- 02

1.6 N A
750 6. 67E- 04
520 1. 93E-04
3 3. 33E-02
1500 6. 67E- 05
1500 6. 67E- 05
29000 1. 03E-05
3700 1. 08E- 04
370000 1. 62E- 07
7300 1. 37E-05
56 8. 93E- 03
4.8 4. 38E+00
0.56 1. 79E-01
1100 4. 55E- 05

180 N A

is available for this conpound
based on wi t hdrawn naphthal ene toxicity data
based on pyrene toxicity data
based on p- Xyl ene

Did not exceed the background concentration



Justification Table for th
Brodhead OGreek Site
St roudsbur g, Pennsyl vani a

Consti t uent

Vol ati | e Conpounds
Benzene

Car bon di sul fide
Trichl or oet hene

Tol uene
mtp Xyl ene

Sem -vol ati | e Conpounds
Napht hal ene

2- Met hyl napht hal ene

Di et hyl pht hal at e

Di - n- butyl pht hal ate

Di met hyl pht hal at e

But yl benzyl pht hal at e

Bi s(2- et hyl hexyl ) pht hal at e
Bi s(2- et hyl hexy) adi pat e
Pent achl or ophenol

e Selection of Constituents of Potential Concern in the Deep Aquifer

Rati o of
Backgr ound maxi mum
concentration detected to Ret ai ned for
greater than Exceeds Region |11 screeni ng | evel evaluation in
downgr adi ent ri sk- based greater than risk

concentration? screening |evel? 0.17 assessnent ?
No No Yes No
No No No No
Yes N A N A No
No No No No
Yes No No No
Yes N A N A No
No No No No
No No No No
No No No No
No No No No
No No No No
No Yes Yes No
No No No No
No No Yes No

TABLE 6
Rati onal e

Did not fail screening against risk-based |evel
presence in ground water as suspect (see report
text)
Did not fail screening against risk-based |evel
Det ected i n background at hi gher concentration
on-site
Did not fail screening against risk-based |evel
Did not exceed background concentration, did not
fail screening against risk-based |evel
Did not exceed background concentration, did not
fail screening against risk-based |evel
Did not fail screening against risk-based |evel
Did not fail screening against risk-based |evel
Did not fail screening against risk-based |evel
Did not fail screening against risk-based |evel
Did not fail screening against risk-based |evel
Not a constituent of coal tar (see report text)
Did not fail screening against risk-based |evel
Did not fail screening against risk-based |evel

presence in ground water is suspect (see report
text)

and

and



Phenant hr ene No No
1, 2, 4-Tri net hyl benzene No No
Total Metals (unfiltered)

Cal ci um No -
Iron Yes -
Magneseum Yes -
Manganese Yes N A

Not es
= no risk-based level is available for these constituents
N A = Not applicable; did not exceed background concentrations

&8

N A

&&

Did not fail screening agai nst risk-based |eve
Did not fail screening against risk-based |eve

No quantitative toxicity indices are avail abl e,
essential human nutrient, not historical constituent
of potential concern

No quantitative toxicity indices are avail abl e,
essential human nutrient, not historical constituent
of potential concern

No quantitative toxicity indices are avail abl e,
essential human nutrient, not historical constituent
of potential concern

Det ected in background at higher concentration
than on-site



Summary of Toxicity Data for Constituents of Potential

Brodhead Creek Site
St roudsbur g, Pennsyl vani a

Constit uent

Vol ati | e Conpounds
Benzene
Et hyl benzene

Sem - Vol ati | e Conpounds
Napht hal ene

2- Met hyl napht hal ene
Acenapht hyl ene

Acenapht hene

Di benzof uran

Fl uor ene

Phenant hr ene

FI uor ant hene

Pyr ene

Benzo( a) ant hr acene
Chrysene

Benzo(b or k)fl uoranthene
Benzo( a) pyr ene

I ndeno( 1, 2, 3- cd) pyrene
Di benz(a, h) ant hracene
Pent achl or ophenol

D ssol ved Metal s
Arseni c

Bari um

Lead

Manganese

Cyani de

Not es:

NA = Not available fromIR'S or

I nhal ati on
Rf D

my/ kg/ day

1. 71E-03
2. 86E-01

SEEFSSE5F55555555F

=

1. 43E-04

=

1.43E-05
NA

HEAST

(2)
(1)

Concern

O al
Rf D

nmy/ kg/ day

~N w

N Ol

WAWRRORARA

NA
. 00E-01

. 00E- 02
. 00E- 02
. 00E- 02
00E- 02
00E- 02
00E- 02
. 00E- 02
. O0E- 02
. 00E- 02

9FS5555

. O0OE- 04
. O0E- 02

. 00E- 03
. 00E- 02

(1)

(4)
(4)
(4)
(1)
(4)
(1)
(5)
(1)
(1)

I nhal ati on

1/ my/ kg/ day

2.

[l Ne>le)NerNe

CPF

90E- 02

SEEEEEEEF

.10E-01
. 10E- 03
.10E-01
. 10E+00
.10E-01
. 10E+00

NA

. 51E+01

NA

NA
NA
NA

TABLE 7

(1)

(3)
(3)
(3)
(3)
(3)
(3)

(1)

sufficient evidence in aninmals or no evidence in hunmans

1 = IR'S (USEPA, 1994)

2 = HEAST (USEPA, 1994b)

3 = Benzo(a)Pyrene Equival ence (USEPA, 1993)

4 = Based on withdrawn naphthal ene val ue from | R S/ HEAST
5 = Based on toxicity data for pyrene

6 = EPA-ECAO, 1994

A = Human car ci nogen

B2 = Probabl e human car ci nogen;

D = Not classifiable as to human carcinogenicity

T = Not classified

1/ mg/ kg/ day

2.

P NSNS NN

O al
CPF

90E- 02

s

SEEEE555F

. 30E-01
. 30E-03
. 30E-01
. 30E+00
. 30E-01
. 30E+00
. 20E-01

. 75E+00

NA

NA
NA
NA

(1)

(3)
(3)
(3)
(3)
(3)
(3)
(1)

(1)

USEPA
Car ci hogeni ¢
Cl assification

o>

O00O00 =g =0

lvlw}



Intake Ri sk Cal culations for Hypothetical Residential Use of Shallow G ound Water by an Adul t
Broadhead Creek Site TABLE 8
St roudsbur g, Pennsyl vani a

Car ci nogeni ¢ R sk

Exposure O al I nt ake Fact or I nt ake Fact or I nhal ati on I nt ake Fact or
Concentration CPF I ngestion Der nal CPF I nhal ati on Ri sk

Consti t uent ng/ L (my/ kg-day)~-1 (L/ kg- day) (L/ kg- day) (rmg/ kg-day)~-1 (my/ kg- day)

Benzene 9. 90E- 01 2. 90E- 02 1.17E- 02 4. 93E- 04 2. 90E- 02 1.57E-02 9. 06E- 04
Benzo(a) ant hr acene 6. 64E- 02 7.30E-01 1.17E-02 1. 90E- 02 6. 10E- 01 N A 1. 49E-03
Benzo( a) pyr ene 4. 60E- 02 7. 30E+00 1.17E-02 2. 82E-02 6. 10E-01 N A 1. 34E-02
Benzo(b) f | uor ant hene 4. 60E- 02 7. 30E-01 1.17E- 02 2. 82E-02 6. 10E-01 N A 1. 34E- 03
Chrysene 6. 26E- 02 7. 30E- 03 1.17E- 02 1. 90E- 02 6. 10E- 01 N A 1.41E-05
D benz(a, h) ant hr acene 9. 30E- 03 7. 30E+00 1.17E-02 6. 34E- 02 6. 10E- 01 N A 5. 10E- 03
I ndeno( 1, 2, 3- cd) pyrene 1. 25E-02 7. 30E-01 1.17E-02 4. 46E- 02 6. 10E-01 N A 5. 14E- 04
Pent achl or ophenol 9. 00E- 03 1. 20E-01 1.17E- 02 1. 53E- 02 NA N A 2. 92E-05
Arseni c 1. 06E-01 1. 75E+00 1.17E-02 2. 35E-05 1. 51E+01 N A 2. 22E- 03

Total Risks 2.49E-02
Non- Car ci nogeni ¢ Hazard

Exposur e O al I nt ake Factor I nt ake Fact or I nhal ati on I nt ake Fact or Hazard
Concentration CPF I ngesti on Der nal Rf D I nhal ati on | ndex

Consti t uent my/ L (my/ kg- day) (L/ kg- day) (L/ kg- day) (my/ kg- day) (my/ kg- day)

Benzene 9. 90E-01 N A 2. 74E- 02 1. 15E-03 1. 71E-03 N A 2. 14E+01
Et hyl benzene 4. 90E- 01 1. 00E-01 2. 74E- 02 4. 05E- 03 2. 86E- 01 N A 2.17E-01
Acenapht hyl ene 1. 80E+00 4. 00E- 02 2. 74E- 02 5. 23E- 03 NA N A 1. 47E+00
Acenapht hene 3.63E-01 6. 00E- 02 2. 74E- 02 8. 30E- 03 NA N A 2. 16E-01
D benzof uran 1. 65E-01 4. 00E- 02 2. 74E- 02 9. 01E- 03 NA N A 1. 50E-01
Fl uor ene 8. 49E- 01 4. 00E- 02 2. 74E- 02 1. 96E- 02 NA N A 9. 98E- 01
Fl uor ant hene 2. 40E-01 4. 00E- 02 2. 7T4E- 02 1. 97E- 02 NA N A 2.83E-01
Napht hal ene 5. 73E+00 4. 00E- 02 2. 74E- 02 3. 78E- 03 NA N A 4. 47E+00
2- Met hyl napht hal ene 8. 80E+00 4. 00E- 02 2. 74E- 02 1. 18E-02 NA N A 8. 62E+00
Phenant hr ene 2. 00E+00 3. 00E- 02 2. 74E- 02 1. 48E-02 NA N A 2. 81E+00
Pyrene 9. 38E- 02 3. 00E- 02 2. 7T4E- 02 1. 78E- 02 NA N A 1.41E-01
Pent achl or ophenol 9. 00E- 03 3. 00E- 02 2. 74E- 02 3. 56E- 02 NA N A 1. 89E- 02
Arseni c 1. 08E-01 3. 00E- 04 2. 74E- 02 5. 40E- 05 NA N A 9. 88E+00
Bari um 5. 95E- 01 7. 00E- 02 2. 7T4E- 02 5. 40E- 05 1. 43E-06 N A 2.33E-01
Manganese 1. 15E+01 5. 00E- 03 2. 74E- 02 5. 48E- 05 1. 43E-06 N A 6. 29E+01
Cyani de 1. 45E-01 2. 00E- 02 2. 74E- 02 5. 48E- 05 NA N A 1.99E-01



I ntake/ Ri sk Cal cul ations for Hypothetical Residential Use of Shallow Gound Water by a Child (0-6)
Brodhead OGreek Site TABLE 9
St roudsbur g, Pennsyl vani a

Car ci nogeni ¢ R sk

Exposure O al I nt ake Fact or I nt ake Fact or I nhal ati on

Concentration CPF I ngestion Der nal CPF
Consti t uent ng/ L (my/ kg-day)~-1 (L/ kg- day) (L/ kg- day) (rmg/ kg-day)~-1
Benzene 9. 90E- 01 2. 90E- 03 3. 48E- 03 1. 61E-04 2. 90E- 02
Benzo(a) ant hr acene 6. 64E- 02 7. 30E-01 6. 20E- 03 6. 20E- 03 6. 10E- 01
Benzo( a) pyr ene 4. 60E- 02 7. 30E+00 9. 18E- 03 9. 18E- 03 6. 10E+00
Benzo(b) f | uor ant hene 4. 60E- 02 7.30E-01 9. 18E-03 9. 18E- 03 6. 10E- 01
Chrysene 6. 26E- 02 7. 30E- 03 6. 20E- 03 6. 20E- 03 6. 10E- 03
Di benzo(a, h) ant hr acene 9. 30E- 03 7. 30E+00 2. 07E-02 2. 07E-02 6. 10E+00
I ndeno( 1, 2, 3- cd) pyrene 1. 25E- 02 7.30E-01 1. 45E- 02 1. 45E- 02 6. 10E- 01
Pent achl or ophenol 9. 00E- 03 1. 20E-01 4.97E-03 4.97E-03 NA
Arsenic 1. 06E-01 1. 75E+00 7. 65E- 06 7. 65E- 06 1. 51E+01
Non- Car ci nogeni ¢ Hazard

Exposur e O al I nt ake Fact or I nt ake Fact or I nhal ati on

Concentration Rf D I ngesti on Der mal Rf D
Consti t uent ny/ L (my/ kg- day) (L/ kg- day) (L/ kg- day) (mg/ kg- day)
Benzene 9. 90E- 01 N A 6. 39E- 02 1. 87E-03 1. 71E-03
Et hyl benzene 4. 90E- 01 1. 00E-01 6. 39E- 02 6. 60E- 03 2. 86E- 01
Acenaphet hyl ene 1. 80E+00 4. 00E- 02 6. 39E- 02 8. 52E- 03 NA
Acenapht hene 3.63E-01 6. 00E- 02 6. 39E- 02 1. 35E-02 NA
D benzof uran 1. 65E-01 4. 00E- 02 6. 39E- 02 1. 47E-02 NA
Fl uor ene 8. 49E-01 4. 00E- 02 6. 39E- 02 3. 20E- 02 NA
FI uor ant hene 2. 40E-01 4. 00E- 02 6. 39E- 02 3. 21E- 02 NA
Napht hal ene 5. 73E+00 4. 00E- 02 6. 39E- 02 6. 16E- 03 NA
2- Met hyl napht hal ene 8. 80E+00 4. 00E- 02 6. 39E- 02 1. 92E- 02 NA
Phenant hr ene 2. 00E+00 3. 00E- 02 6. 39E- 02 2. 41E- 02 NA
Pyrene 9. 38E-02 3. 00E- 02 6. 39E- 02 2. 91E- 02 NA
Pent achl or ophenol 9. 00E- 03 3. 00E- 02 6. 39E- 02 5. 80E- 02 NA
Arseni c 1. 08E-01 3. 00E- 04 6. 39E- 02 8. 92E- 05 NA
Bari um 5. 95E-01 7. 00E- 02 6. 39E- 02 8. 92E- 05 1. 43E- 04
Manganese 1. 15E+01 5. 00E- 08 6. 39E- 02 8. 92E- 05 1. 43E-05
Cyani de 1. 45E-01 2. 00E- 02 6. 39E- 02 8. 92E- 05 NA

I nt ake Factor
I nhal ati on

(my/ kg- day)
1. 46E- 02

N A
N A
N A
N A
N A
N A
N A

N A

Total R sks

| nt ake Factor
I nhal ati on

(my/ kg- day)

1. 71E-01
8. 45E-02

N A
N A
N A
N A
N A
N A
N A
N A
N A
N A

N A
N A
N A
N A

Ri sk

5. 82E-04

. 66E- 04
92E- 03
92E- 04
34E- 06
77E-03
. 83E-04
13E-05

PRPORRO

1. 04E-03

9. 57E-03

Hazar d
| ndex

9. 89E+01
4.90E-01

. 26E+00
. 69E-01
. 24E-01
04E+00
76E-01
00E+01
. 83E+01
. 87E+00
.91E-01
. 66E- 02

WNUO PR WNDWAW

. 30E+01
. 44E-01
. 47E+02
. 63E-01

AR OIN



APPENDI X C

RESPONSI VENESS SUMVARY
BRODHEAD CREEK SUPERFUND SI TE
CPERABLE UNNT TWD

Thi s Responsi veness Sunmary for Cperable Unit Two of the Brodhead Creek Superfund Site ("the Site") in
Stroudsburg, Pennsylvania, is divided into the follow ng sections:

Section | Overview - A summary of the public's reaction to EPA' s
preferred alternative for Qperable Unit Two.

Section |1 Background on Community | nvol verent A discussion of comunity interest
inthe Site and of information provided to the community by EPA
and the nedi a.

Section |11 Summary of Public Conmments and Agency Responses - A summary of
comrent s received during the public conment period on the Proposed
Remedi al Action Plan for Qperable Unit Two and EPA' s responses

l. OVERVI EW

On March 29, 1991, EPA issued a Record of Decision ("ROD') on Qperable Unit One ("QJ-1") at the Brodhead
Creek Superfund Site. This ROD contained EPA's selected interimremedy for the free coal tar accunulation in
the subsurface soils at the Site. The interimrenmedy consisted of an enhanced recovery programfor the free
coal tar and attendant ground water nonitoring.

On May 25, 1995, EPA issued a Proposed Renedial Action Plan ("Proposed Plan") for Operable Unit Two
("QU-2") at the Site. The Proposed Plan addressed residual coal tar in the subsurface soils and ground water
contam nation. 1In the Proposed Plan, EPA identified its preferred alternative for OJ2 as no further action.
The Agency determ ned that the work al ready being done under QU1 should be sufficient to protect human
health and the environment.

A public comment period on the Proposed Plan was held from May 25 through June 23, 1995. On June 6,
1995, a public nmeeting was held which provided an opportunity for the public to ask questions and express
opi nions on the Proposed Plan. Attendance at the neeting was noderate. Based on input received during the
public neeting, EPA believes the community nenbers are generally supportive of the no-further-action
alternative for QU2

1. BACKGROUND O COVMUNITY | NVOLVEMENT

The Brodhead Oreek Superfund Site is located in the Borough of Stroudsburg, Monroe County, Pennsyl vani a.

This area of Pennsylvania is | ocated between the Pocono Muntains and the Del aware R ver and is a popul ar

wi nter and summer resort area with tourismas the mainstay of the area's econony. Brodhead Creek, which
originates in the Pocono Muntains and flows past the Site, has been identified as one of the best cold water
trout fishing streams in Pennsylvania. Mny of the area's conservati on groups and tourismgroups, as well as
the local and county officials, are aware of the problens at the Site. However, there have been few
expressions of community interest or inquiries to EPA about the Site.

Besi des the nmeeting on June 6, 1995, EPA held public neetings to update the community on the progress of site
activities in February of 1991 and February of 1994. In April of 1995, EPA conducted interviews with
community residents and officials to determine the coomunity's awareness of, and concerns about the Site.

EPA has al so kept community nenbers informed of ongoing work through infornational fact sheets and
announcenents in the Pocono Record. In addition, the community has access to EPA's local infornmation
repository at the Stroudsburg Borough Buil di ng.

Medi a coverage of the Site was extensive in the early 1980's when the contam nation was first discovered, but
has decreased to sporadi c newspaper articles. The nedia did cover the public neeting held on February 27,
1991 on the Proposed Renedial Action Plan for Operable Unit One and the neeting held on June 6, 1995,

on the Proposed Reredial Action Plan for Qperable Unit Two.

The comments nade during the public comrent period and EPA's responses to those comments are described in the
foll owi ng sunmary.

111, SUMVARY CF PUBLI C COMWENTS AND AGENCY RESPONSES

1. A comunity nenber asked if the pocket of coal tar accumulation |ocated outside the slurry wall is a



result of a defect in the slurry wall.

EPA RESPONSE: No. The slurry wall is working as intended. However, when the slurry wall was originally
constructed, a small area of free coal tar was inadvertently trapped outside of the wall. This free coal tar
accumul ation is effectively contained by the elevation of the silty sand unit in this area because the

free coal tar cannot nove through the silty sand, and therefore it should not pose a threat to Brodhead
Creek. The QU1 remedy addresses this area (MM2 area) of free coal tar. |In addition, the integrity of the
slurry wall will continue to be nonitored as part of the OJ 1 renedy.

2. A comunity nenber commented on the costs of the Alternatives for Q)1 and QU-2 and questioned why EPA
did not select a no-further-action alternative for Operable Unit One as well.

EPA RESPONSE: It was deternmined that the free coal tar present at the Site was a principal threat to ground
water. EPA defines a principal threat as a high volunme, high toxicity waste. Therefore, EPA determ ned that
the free coal tar in the stratigraphic depression on-site (RCC area) and the M¥2 area of

the Site should be renoved. This will be acconplished by the QU1 enhanced recovery program Once the
enhanced recovery programis conpleted, there should be no principal threat fromthe former areas of free
coal tar accurmulation at the Site since they should contain only residual |evels of coal tar contam nation.

3. A comunity menber asked if the residual coal tar will remain unchanged or if nature will take care of
it.

EPA RESPONSE: COver the long-term natural breakdown of the coal tar contanminants in the soils would be
expected to occur. Unfortunately, there is no way to determ ne accurately how | ong these natural processes
will take. The renoval of free coal tar fromthe subsurface soils may i nprove conditions for the natural
degradation of the contam nants.

4. A community menber asked what woul d pronpt EPA to take action at the Site in the future.

EPA RESPONSE: The ground water and Brodhead Creek will continue to be nonitored under the OJ- 1 renedi al
program Should these nonitoring results reveal that Site conditions have changed, EPA will reevaluate its
sel ected renedies and determine if they are still protective of human health and the environnment or if
further action is needed. |In addition, EPA will conduct a formal review of the Site every five years to
ensure that the selected renedi es continue to protect human health and the environnent. Finally, if EPA
determines that Site conditions represent an i mmnent and substantial endangernent to the public health or
welfare, it has authority to take action under Section 106 of the Conprehensive Environnental Response,
Conpensation and Liability Act, 42 U S.C. 8 9601 et seq., and Sections 7003 of the Resource Conservation and
Recovery Act, 42 U S.C. 8§ 6901 et seq.

5. A community nenber questioned what types of deed restrictions would be placed on the Site property and
whet her the property could be put to beneficial use.

EPA RESPONSE: The property owners will be required to place deed restrictions on the property to prevent the
di sturbance of naterial below the surface and to prevent the use of ground water on-site. Possible future
uses of the Site will be considered when structuring the deed restriction.

6. A community nenber asked what the classification of Brodhead Creek was and if the |evels of contaninants
entering the streamare below the | evel s necessary to nmaintain that classification.

EPA RESPONSE: Brodhead Creek is classified by Pennsylvania as a high quality cold water stream A high
quality cold water streamis a streamor watershed which has excellent quality waters and environnental or
other features that require special water quality protection and mai ntains and/ or propagates fish species
and additional flora and fauna which are indigenous to a cold water habitat. Al though dissolved coal tar
contami nants are discharging to the Creek via ground water, upon entering the Creek these contam nants are
being diluted to a | evel which cannot be detected. EPA has determined that there are currently no
significant risks associated with the recreational use of Brodhead Creek or the ingestion of fish fromthe
Cr eek.

7. A comunity nenber asked if the coal tar contam nants entering Brodhead Creek are being carried
downstream and affecting other areas.

EPA RESPONSE: Current information indicates that for the reason discussed in EPA's response to comment 6
above, there is no risk associated with the use of Brodhead Creek either at the Site or downstream of the
Site.

8. A community nenber asked, if severe disturbance to the creek bed were to occur from natural excavations
or a flood, would that allow dangerous |evels of coal tar contam nants to enter Brodhead
Creek?



EPA RESPONSE: The possibility of a flood was considered during the original renedial investigation and
feasibility study conducted for the Site. A worst case scenario of a 1,000 year flood event was assuned.
Comput er nodel i ng reveal ed that approxi mately two feet of the creek bed woul d be eroded. Under that
scenario, there would not be a significant rel ease of coal tar contam nants to the Creek.

9. A community nenber asked if the Stroudsburg sewage treatnment plant (on the western boundary of the Site)
is inpacted by the Site.

EPA RESPONSE: No. The sewage treatnent plant is not inpacted by the Site.
10. A comunity nenber asked if potential devel opment upstreamwould be restricted because of the Site.

EPA RESPONSE: EPA does not foresee that any restrictions at the Site will [imt other activities upstream
i.e., there is no need for restrictions upstreamof the Site.

11. A comunity nenber asked who is bearing the cost of the remedy for Qperable Unit 1.

EPA RESPONSE: Pennsyl vani a Power and Li ght Conpany and Uni on Gas Conpany are paying for the cleanup work.

12. A comunity nenber asked when EPA will make a final decision on Operable Unit Two and notify the public.
EPA RESPONSE: EPA is hoping to nmake a decision on Cperable Unit Two as soon as possible. However, EPA wants
to ensure that it has considered all available informati on and eval uate public coments prior to making a
final decision. EPA will also consult with the Commonweal th of Pennsylvania prior to finalizing its

decision. EPA will publish a public notice in the Pocono Record when it has finalized its decision for
Qperable Unit Two of the Brodhead Creek Site.



